Conformational analysis of genotoxic benzo[a]pyrene-7,8-dione-duplex DNA adducts using a molecular dynamics method (II).
The conformations of the benzo[a]pyrene-7,8-quinone (BPQ) modified oligonucleotide were investigated using molecular dynamic simulation. In the initial structures, the central guanine base was modified with BPQ resulting in the formation of four structurally distinguishable 10-(N2-deoxyguanosyl)-9,10-dihydro-9-hydroxy benzo[a]pyrene-7,8-dione adducts (BPQ-G3,4). Each of the oligonucleotide adduct consisted of two conformers, namely syn and anti conformations, depending on the rotation around the glycosidic bond between BPQ and the guanine base. The results revealed that the BPQ moiety was located in the major groove for all four syn conformers. The relative energies of these conformers were high, and the backbone largely deviated from the B-form. On the other hand, BPQ was located in the minor groove with relatively low energies, and backbone was retained in all of the anti conformer cases. The most conceivable BPQ-modified double stranded oligonucleotide structure was proposed from the energy calculation and the structural analysis.